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NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS

MFMORANDUM REPORT

for the
Bureau of Aeronautics, Navy Department
THE AFRODYNAMIC TESTS OF TBREE EDO FLOATS
FOR THE SB2U-3, OSZU-2, AND XSB2C-2
SEAPLANES - NACA MODELS
106-K, 107-K, AND 125-AH

By Robert B, Liddell
INTRODUCTION

At the request of the Bureau of Aeronautics, aerodynamic
tests have been made on l~scale models of the Edo seaplane floats

for the SB2U-3 (model 106-K), 0S2U-2 (model 107-K), and XSB2C-2
(model 125-AH) seaplenes.

APPARATUS AND TESTS

Models.- The models used In these tests were originally
constructed for tests In the NACA tank. They were made of wood
end had a smooth lacquer finish. The basic dimensions and the
tables of offsets of the models are shown in tables I to IIY and
figures 1 to 3, inclusive.’

Modele 106-K and 107-K wvere chosen as the modifications of
these two basic float designe to be tested as 1t was concluded
from tank tests that this modification gave better hydrodynamic
characteristics., These modifications (X) have shallow flutes on
the forebody and a flared bottom on the afterbody. -

Model 125-AH 1s the basic design and has flutes on both the
forebody and afterbody.

Wind tunnel.- The models were mounted on the standard force-
tests tripod in the NACA 7- by 10-foot closed throat wind tunnel




which 1is described in detail in reference 1. A typical float
installation in the 7- by 10-foot tunnel is shown in figure k.

Pests.~ Models 106-K and 107-K wers tested at 2 dynamic
pressure of 16.37 pounds per square foot corresponding to an
airspeed of about 80 miles per hour at standard sea-level conditions.
To obtain the same effective Reynolds number of approximately

1,500,000 (based on volumel/3 and a tunnel turbulence factor
of 1.6) that is needed for exact comparability of models, model
125-AH was tested at a dynamic pressure of 10.8 pounds per square
foot which corresponds to an airspeed of about 65 miles per hour.

For a base line in determining angle of pitch, the deck 1line,
as shown in a side-view drawing, was used. For the three floats
it wvas found that this line was straight throughout 1ts length
except for a small portion neer the nose.

As part of the mounting tripod projects Into the alr stream
and as the strut affects the air flow, tare tests were first
made on models 106-K and 125-AH. The floats were mounted in an
upright position with a dummy strut alternately on and off to
get the resulting net tare. The tare values were subtracted from
.the regular test readings to obtain the net forces and moments
‘on the floats. The tare values obtained in testing 106-K were
applied to the 107-K test results because of the similarity of
the two floats.

For the regular tests the models were mounted inverted on
the tripod. Three tests were made on each float; namely, a pitch
test at zero yaw and two yaw tests, one at zero and the other
at 10° angle of attack. The pitch-angle range from -10° to 16°
was taken in 2° increments and the yaw-angle range from -5° to 20°,
in 5° increments.

RESULTS AND DISCUSSION

The results are given by standard coefficients referred to
the wind axes and are defined as follows:

C; 1t coefficlent —L—
qv 2/3

Cp dreg coefficilent S -
v2/3
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Cy latgra}fforée éoefffc;en$%%a§£&§,;“.L,. Do

Cm piféhing-moment eoefficie;£..li'

. ol _ o SRS

n Yawing-moment coeffiéienﬁ ;i% -

L force along Z axis, positive when directed upward '
D force along X axisjy positive when directed backward
Y force along Y axls; positive when directed to right
M

pitching moment about Y“axié;lpositive when it tends to
depress afterbody (See fige. 1, 2, and 3.)

N yawing moment about Z axls; positive when clockwise, as
viewved from above - (See figs. 1, 2, and 3.)

v volume of the float (cu ft)

‘q dynawic pressure (slugs/cu ft)

and
s angle of attack, degrees; positive when forebody 1s raised
g angle of yaw, degrees; positive when rotated clockwise, as

viewed from above

Coefficlents are based on volume rather than areca as the volume
of a float is a more important variable in design, being largely
determined by the weight of the airplane. This procedure was
Tollowed in previous tests as shown in reference 2.

The test results are plotted in figures 5 to 7, inclusive.

Even though model 125-AH has fuller ends, it shows a lower
dreg coefficient than either models 106-K or 107-K within the usual
operating range of about -2° to T° angle of attack. This is
probably due to the smaller amount of curvature of the midship
section. By selecting the deck line as a refevence for measuring
angle of attack, minimum drag occurs for all floats at zero angle
of attack.

The pitching- and yawing-moment coefficlent curves cannot be
exactly compared as the position about which the moments are given




is not at the same location for all three models. The floats
follow the rule for most streamline bodies in that they ere
ungtable in both pltch and yaw about any point on the body itself.

The minimum drag coefficients of the three floats tested are
comparable to those of the floats in reference 2.

Langley Memorial Aeronautical Leboratory,
National Advisory Committee for Aeronautics,
Langley Field, Va., March 27, 1942.
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TABLE OF OFFSETS - MODEL 106K

[Al11 Offsets in Inches, Full Size|

Station

Half Breadth

Height above datum line

Sister Sisgter
Chi?e Keolsoon Keel Chine Keolson Deck
0 0 | memee-- 3169 | 31.69 | --=v--- 31.69
1 3.19 | memmem= 28.27 | 3011 | ~e=---- 32.77
3 5.49 | ~vmveen 25.55 | 28,72 | ~-===-- 33.63
8 8.8 | wmmuman 1.1 | 2651 | ~------ 34,87
16 12.20 | ==wmme= 17.10 | 2k | <ceevem 35.15
29 15.7h | ~eewen- 12,13 | 2122 | =memm-- 37.51
L 18,38 | ~m=-m-- 3,10 | 18,71 | -==---- 38.43
59 20.03 10.65 5.1 16.71 11..97 38.92
68 20,57 11.18 3.75  15.69 10.83 39.00
89 21,56 12,02 1.51 | 14.02 9.16 39.00
112 22.730 i2.58 52 | 13.bo 8.02 39.00
119 22 .40 12.58 A6 1 13.3h 7.82 39.00
134 22,50 | 17 .33 .33 | 13.24 7 M9 39.00
146 22 .41 12.0L 23 | 13.11 7.20 39.00
179F 22.09 13.00 -.05 | 12.83 6.39 39.00
179A 21.42 | -eemuea 3.70 1 16.37 | ---~=-- 39.00
194 20,42 | ceemen- 5,50 | 17.77 | s=--==~ 39.00
220 18,78 | --eemn- 859 | 19,87 | -~-==r-~ 39.00
2L6 16,53 | ~=-enmen 11..69 | 21.62 | ~eevee- 39.00
272 13.47 | --mmem- 4,78 | 22,87 | ~eenee- 39.00
298 9.35 | memmm—- 17.88 | 23.91 | =merm-a- 39.00
325F 3.55 | -eem-m- 21.09 | 23.41 | ----mv- 39.00
254 3.59 | ~veem~- 24,20 | 24,20 | cewm-e- 39.00
325 6.32 | ---mn--- 2575 | 25475 | ===m--- 39.00

NATTONAL ADVISORY

COMMITTEE FOR AERONAUTICS
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TABLE OF OFFSETS - MODEL 107K

[A11 offsets in Inches, Full Size|

gy
e

Half Breadth Height alxove datum line
Station | Sister . | Sister
Chine Keoloon | K€L Chizms | oo o con Deck

0 0 | ~eemee- 33.31 | 33.31 | ~emeem- 33.31
25 5,29 | ~eeene- 2658 | 29,90 | memrmm- 36.10
5.5 TaT6 | =ommmee 23,30 | 27.8 | ~--wm-- 37.05
8.5 9.53 | -carmee 2097 { 26282 | ---~=~- 37,70
4.5 1213 | --s-aee | 17219 | 2350 | --me-m- 38.61
26.5 15.5% | ~eme-ae 11100 1083} ~vmeemn 39.69
38.5 17,63 | =wmmme- R.00 | 1687 | ~-em--- 40.27
55 «5 19.60 | ~=--ns- W46 | 13 78| ceremm- 40 .67
72.5 21.19 12.15 1.0L | 12.04) 8.65 40.75
10k .5 23.09 13,11 0 10.9%2 6.66 4o .75
135 23.75 13.35 0 | 10.92? 6.18 40.75
161 23.43 | 13.64 0 10.92" 5,76 | 4075
17hE 20,01 | -wmew-- 0 10.92 557 L0 .95
17hHA 22,07 | ~=-vu-- 4,05 | 1h.98 ceemn-» | B0.75
187 21.27 m————— 5.53 | 16.02 { ==ewmn- Lo .75
212 19,22 | ~eeema- 8.36 | 17.84 | ~cwe= -« | 40.75
237 16.37 | ~-eev-- 11.20 | 19.27 j| ===~~ e | LO.TS
262 12,70 | =-en--- 1%.03 | 20.30 cmmemnx | BOLT5
287 B2L | =eve--- 16.87 {20.92 cevemws | HO.T5
311F 311 | e 19.59 | 21.12 cemmewe | BO.TS
211A 3.09 | ~mwvene 22.09 [22.09 | -r=~- «v { 4O.T5
321 5 meemees 23.58 | 23.58 veacene | 4075

NATTONAL, ADVISORY
COMMITTEE FOR'‘ AERONAUFICS
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TABLE OF OFFSETS - MODEL 125-AH

All Offsets in Inches, Full Sizé

Half Breadth

Height above datum line

Station Chine | Sister Keel Chine | Sister Deck
Keelson Keelson

0 0 | e 3730 | 3730 | ====~-~ 37.30

2 Tl | wecenne 32.05 | 35,78 | ------- 38,96

5 10,31 | ===me=- 23,87 | 342k | ceemmna %0.00
10 13.50 | -===--- 25,11 | 32414 ) --vee-- 41.13
20 1742 | memee- 20.00 | 29.07 ——eme | 42,68
39 21.84 | ~emene- 13.32 | 24,69 | ~-vw--- | Lk L9
57 ol e ———— 8,95 | 21.66 | ~evwemn 45 4T
75 26.01 13.9L 5,75 | 19.29 1%.18 45 .97
111 27 .66 15 .56 1.72 | 16.12 10.32 46.00
k7 28.00 16.00 63 1 15.19 8,82 46.00
177 27,70 16.00 .36 | 1b.92 8.30 46,00
168 27.53 16.00 A8 | 1h.7h 7.93 46 .00
219F 27.33 16.00 0 14 .56 7.57 46,00
219A 26.54 1h .57 .53 | 18,05 11.156 46 .00
2L3 25.61 13.37 7.51 | 20.56 13.85 46,00
o7h 23.99 11.33 11.36 | 23.58 17.33 46,00
305 21.61 10.28 15.21 | 26.22 20.81 46,00
336 18.13 8.74 19.05 | 28.29 2L 28 45,00
367 12,96 | ~-eme-- 22.90 | 29,50 | ~-----~ | 46,00
398F 5,21 | wememea- 2675 | 2940 | ~w=w--= | 146,00
3984 52, | memenna 30.90 | 30.90 | w~meu-- 46 .00
410 LST | wmwemee 32,65 | 32,95 | ~emmeann 46 .00

NATIONATL, ADVISORY

COMMITTEE FOR AERONAUTICS
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FOREBoeDY AFTERBODY

20 NATIONAL ADVISORY
¥ COMMITTEE FOR AERONAUTICS

Y4-Si3e_meodel Full Size

Volume 220 cuft [40.42 cu.ft.

Volume % /69 sq.ft.

Note: Location of position onfleat to which
al// moments were Trarsfarred.

F/1G. f - Pr/'/?CI;oa/ dimensions of model JOG-NH
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Base /(ine
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FOREBODY AFTERBODY

Y4 - size hiodel

Volume 2.39 cu. Fr

\/O/(/}?762/3 1.79 £ sg.

11

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS

Full size

153 /2 evrlt

i+ ‘ch
Nor*e: Location of position on float fc; whi
° ' all monients wWere trarnsterred.

Fl6 2~ Principal dimensions of model [O7-K
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85— Base (ipe
,L Y See fote . S
& : : E’«»/J///I/
bt | 1 -~ . Vg
Q . o~ ‘
S a
54.75 " - 43.75* g
102.5* '
J4-Size mbde_/ . Full size
Volume 4.[0cv.f+ - 262.50cv.fT
Volume®  2.5¢ 3¢ ft.
% |
) __..__L‘

14. =  MNote: Loéaf/'On of position on float to which
: all moments were transterred.

f16.3 = Principal dimensions of basic mode/ ,NACA model [25-AH -



Figure 4.- Model 125-AH mounted in the 7- by 10~foot wind tunnel.

NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS
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